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ABSTRACT O P THF. DTSCLOSUFE 

An endoscopic surgical instrument having a handle 
assembly, a body portion, and a tool mechanism in which a 
pivoting handle pivots about a stationary handle to open and 
close the tool mechanism. The instrument includes a 
rotatable body portion, in which a rotation knob is provided 
on the instrument at the stationary handle so that the user 
may rotate the body portion, and consequently the tool 
mechanism, using a single hand. Furthermore, an 
electrocautery connection is provided which is positioned 
out of the line of sight of the surgeon, so that the surgeon 
nay have an unobstructed view to the surgical site. The 
pivoting handle is provided with" a rotatable connection 
point for connecting the slidable rod member to essentially 
eliminate radial deflection of the rod within the outer tube 
during opening and closing of the handles. The tool 
mechanism may include grasping jaws having rounded, 
interdigitating teeth for grasping and securely holding 
tissue or organs for removal through a cannula. 
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ENDOSCOPIC SORGICAL INSTRDMEMT 
Field of the Invention 

The present invention relates to endoscopic surgical 
instruments, and more particularly relates to an endoscopic 
instrument having reciprocating jaw members which pivot in 
response to the opening and closing of a handle member, where the 
movement of the handles is translated through an elongated 
tubular body member to open and close the jaw mechanism. 

The present invention further provides a device in 
which the jaw mechanism may comprise cutting scissor blades, a 
gripping device for holding tissue during surgery, and a grasping 
device for holding surgical needles and the like. The device of 
the present invention may be provided with a rotatable tubular 
body for selectively positioning the angle at which the jaw 
mechanism operates, and provision is also made for the use of 
. electrocautery capabilities to provide fur cauterization at the 
surgical site. 
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R&rxnROUN n of the invention 



In the prior art, various endoscopic surgical 
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cutting instrument. 

L-x.: — *.« ---^ 1 

inoaxW *>oo. 0» s„o<t » « «- " » 
jo i„t to a „ov,„l. -01. '« ^ „„ y sh „ c 

aI „„<,.„.r,t o £ tn. .ov.M. = pg by 

„ ck et to r.-ovo t« Wus. «i. tvpc o ; 

apply ing ae/ice having a stations handle and . P i = 
handle to which an elongated shaft »» n ?"^ l " * tf 
At the end of the shaft is a pair of »«pr£ £ 
n e»bers which are operated in response to xvo xng 
of the handles. An inner shaft member xs 

pi votin g handle, the "^J^ g h ; As 

tube member which is attached to the station y 
the rod member passes through stationary h n 1, « ^ 
as through the outer tube at the location t^i * ^ 
the stationary handle, radial movement of th. t 
outer tube must be accounted for since th . rod M 
to the stationary handle at a «on--ov.bX.^int^ ^ 
) relation to thl.. th. bu.hina W .mb.r i. n.c-.s y 
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stationary handle to accomodate the radial play in the rod 
member during opening and closing of the handles. 

Straub et al., U.S. Patent No. 4,590,936, 
discloses a microsurgical instrument having a complex gear 
mechanism for translating movement of the handles to an 
opening and closing movement of the jaw members. A helical . 
slot is provided in a shaft member which allows a pin to 
move through the slot to move the jaw meters. J^'™*^ 
a ball and socket joint is provided in the movable handle to 
connect the movable handle to the inner rod. 

Bauer, U.S. Patent No. 4,128,099, discloses a 
forceps device having an attachment for cauterization which 
conducts current through the outer tube to the jaw 
mechanism. A complex insulation system is provided to 
I insulate the handle from the shaft, as well as to 

the shaft itself. This device suffers the disadvan age that 
in order to insulate the handle, the rod member is secured 
to an insulating bushing, and a second rod is 
the bushing to connect to the handle members. Furthermore, 
0 the connection point for the electrical connector is 
positioned in an area which will obstruct 

surgeon as he looXs down the device to Y^"^ f ursuan t 
The novel endoscopic surgical instrument pursuant 
to the present invention obviates the disadvantages 
■5 encountered in the prior art and provides a precise 
instrument which is easy to manufacture and 
use, which eliminates many of the moving parts reguired by 
prior art devices. The instrument of the 
incorporates many features which are of use to 
3D" auring an operation, while it maintains a 

construction in an easy to handle device in which all 
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the 
line 



features may be operated with one hand. Furthermore, 
surgical site. 

of mechanical failure requiring expensive repair or 
destruction of the instrument. nresent 
The endoscopic surgical instrument of the present 
invention essentially consists of a handle "-"^"^ a 
0 elongated body assembly, and a tool mechanis attached 
distal end of the body assembly remote from the 
a sembly. The handle assembly includes a 
and pivoting handle, whereby the body assembly is attached 
to the stationary handle assembly and extends herefrom 
,5 Th e body assembly consists of an outer tubular 

inner rod member which coaxially passes within the outer 
filar member. The rod member is attached to the 
handle, while the tube member is secured in a c— 
manner to the stationary handle. Preferably the 
30 is provided with a detent which cooperates with a bo. -n ^ 
the interior of the . stationary handle to loc* the outer 
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1 in place. As the pivoting handle moves, the rod member 
slidably reciprocates within the outer tube member. 

Attached' to a distal end of the body assembly is 
provided the tool mechanism which opens and closes in 
5 response to movement of the pivoting handle in relation to 
the stationary handle. The tool mechanism may comprise a 
pair of jaw members wherein one or both jaw members open and 
close to perform various endoscopic surgical procedures. 
The jaw mechanism includes, but is not limited to, a scissor 
10 device, a dissecting device, a tissue gripping device, a 
. grasping device and the lixe. In a preferred .^"""^ 
the jaw mechanism includes two elongated grasping j - which 
include a plurality of teeth adapted to mesh and directly 

,3 interfit ' in one embodiment the jaw mechanism is secured to 
the outer tubular member by means of a transverse post 
member which serves as a. common pivot point about which both 
jaw members pivot. Each jaw member is provided with a 
camming portion which extends away from the pivot point and 
20 consists of a cam slot which extends fro, 

into the outer tube. The upper jaw is generally P"™»* 
with a pair of spaced apart projections, each provided with 
I cam slot which transversely overlap each othe r The lower 
jaw is also provided with a pair of extensions which are ^ 
2 S Spaced apar/a distance which is less than «« •£« ™ 
the projections of the upper jaw member .« > th t the love 
projections pass between the upper projection,. The lower 
projections are also provided with transverse overlapping 
slots which are positioned at an angle to the upper cam 
30 slots. The jaw mechanism is secured to the outer rod 
through the common pivot point. 
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The inner, rod member is provided with a bearing 
surface, which typically comprises a post member which 
passes through and is engaged within the cam slots of both 
jaw members. As the pivoting handle is moved, the rod 
slides through the outer tube and causes the post member to 
.ear on the casing slots to pivot the jaw members about the 
common pivot point to open the jaw meters. Since the can 
slots are at an angle to each other, movement of the post 
member through the slots pivots both jaw members » ^ 
rides through the slots. As the rod reciprocates, the 3 aw 
mechanism opens and closes. v „,-„„ 
in order to prevent excessive forces from being 
applied to the jaw mechanism, the pivoting handle I. 
provided with a pair of stop members which are P° siti °"** 
proximate the pivot point which secures the pivoting handle 
to the stationary handle/and about which the pivoting 
handle moves. The upper, or proximal stop member abuts a 
boss within the stationary handle to prevent the jaw 
mechanism from opening too wide, while a distal, or lower 
, stop member abuts the stationary handle to prevent excessive 
forces from being applied to the jaw mechanism during 
closing. Accordingly, the application of force to the jaw 
mechanism may be regulated during design and manufacture by 
the interengagement of the stop members on the pivoting 
5 handle with the bosses on the stationary handle 

A novel feature of the present invention is the 
provision of a second pivot point on the pivoting handle, to 
which the inner rod member is attached. As the handle 
pivots, the second pivot point rotates to allow the inner 
0 rod to move longitudinally in the outer tube with minimal 
radial deflection. This is an important feature of the 
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present invention in that it reduces the radial wear on the 
inner rod and prevents weakening of the structure during 
long term use. In addition, it allows for a reduction of 
the required internal spacing between the outer tube and the 
inner rod to result in a more compact and streamlined 
instrument. Furthermore, unwanted torquing forces are 
eliminated at the pivot point thus minimizing the 
possibility of mechanical breakdown of the instrument at the 
connection between the pivoting handle and the movable inner 
rod. 

The present invention may also feature a 
connection port to provide the device with electrocautery 
capabilities. In this embodiment of the invention, a 
connection port is provided, preferably on the stationary 
handle on the side of the longitudinal axis opposite the 
finger grip portion. The connection port is positioned at 
an angle to the- longitudinal axis, which is preferably less 
*han 30- and in a preferred embodiment is approximately 9 
to the longitudinal axis, and extends in a direction away ■ 
) from the body assembly. In this" way, the surgeon's line of 
sight is unobstructed and provides a clear view to the 
surgical site. The connection port allows for the 
connection of a suitable jack member to be inserted xnto the 
device. Electrical connection between the port and the 
5 outer tube is provided by a leaf spring member which extends 
from the port area to the outer tube. The outer tube i. 
provided with electrical insulation, .preferably heat shrink 
tubing/which extends a substantial portion of the length of 
the outer tube. In tnis embodiment, the handle is molded of 
10 plastic material to provide electrical insulation to the 
user. 
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It is also contemplated that the electrical port 
connection Bay be provided adjacent the finger grip of the 
stationary handle, so that the jack member extends 
downwardly away from the device to insure an unobstructed ^ 
line of vision for the surgeon. In this case, a leaf spring 
member extends from the port through the stationary handle 
to the outer tube to complete the electrical connection. 

A further feature of the present invention is the 
provision of a rotatable )cnob on the outer tubular member to 
allow the body assembly and the jaw mechanism to rotate to 
position the jaws at desired angles to the longitudinal axis 
during the surgical procedure. Preferably, the rotatable 
Jcnob is secured to the outer tube and positioned in a slot 
which passes through the stationary handle, so that a 
surgeon may rotate the knob, and consequently the body 
assembly and jaw mechanism, through the use of his thumb 
while he is holding the stationary handle with his fingers. 
This frees the surgeon's other hand to simultaneously 
operate another instrument during surgery, 
i Preferably, the rotatable Jcnob is secured to a 

bushing, which in turn is secured to the outer tube member. 
The bushing is provided with a polygonal cross-section, 
which corresponds to a boss member within the interior of 
the stationary 'handle. This allows for incremental rotation 
5 of the body assembly and jaw mechanism to desired angles to 
the longitudinal axis. Preferably, the bushing has a 
dodecahedral cross-section. 

In the preferred embodiment, all the above 
features are incorporated into a single endoscopic surgical 
0 instrument, so that the instrument has electrocautery and 
rotational capabilities. However, the instrument may be 
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constructed without one or more of the features while still 
providing a lightweight precision instrument. 

According to one aspect of the present invention there 
is provided a tool mechanism for an endoscopic surgical 
instrument, the mechanism including a pair of members in opposing 
relation reciprocatingly movable toward and away from each other, 
the members each comprising: a camming portion having a pivot 
hole and a cam slot; a body portion extending from the camming 
portion; and a tissue gripping portion extending from the body 
portion, the gripping portidn having a generally triangular 
shape. 

In accordance with another aspect of the present 
invention, there is provided an endoscopic surgical instrument 
comprising: a handle assembly; a housing assembly extending at 
a proximal end from the handle assembly and including an inner 
rod member reciprocatingly slidable within an outer tube member 
in response to movement of the handle assembly; and a tissue 
gripping mechanism positioned at a distal end of the housing 
■assembly including a pair of jaw members reciprocatingly movable 
between open and closed positions in response to movement of the 
inner rod and the handle assembly; wherein each of the jaw 
members of the gripping mechanism includes a triangular shaped 
gripping portion having means for enhancing gripping of the 
tissue therebetween. 

In accordance with a further aspect of the present 
invention there is provided an endoscopic surgical instrument 
having a handle mechanism, a housing assembly extending at a 
first end from the handle mechanism, the housing assembly 
including an inner rod reciprocatingly slidable in an outer tube 
in response to movement of the handle mechanism, and a jaw 
mechanism extending from the housing assembly at a second end and 
being movable between open and closed positions in response to 
movement of the inner rod, the jaw mechanism comprising: a pair 
of tissue gripping members in opposed relation, the gripping 



Copied from 10/S/V11 on 11/09 ✓>()() S 



2104423 



- ii - 

members having a generally triangular shape and including means 
for enhancing gripping of tissue therebetween. 

In a further aspect of the present invention there is 
provided an endoscopic surgical instrument in which all of the 
features may be used by a surgeon with one hand. 

In another aspect of. the present invention there is 

provided a lightweight endoscopic surgical instrument which 
provides a clear line of sight for a surgeon during a surgical 
procedure. 

Yet a further aspect of the present invention provides 
an endoscopic surgical instrument which prevents the application 
of excessive forces to the working tool mechanism to prevent 
damage to the instrument, whether the tool mechanism is being 
opened or closed. 

Still a further aspect of the present invention 
provides an endoscopic surgical instrument in which tolerances 
between the inner slidable rod member which operates the jaws ar.d 
the outer tubular member which holds the jaw mechanism are such 
that there is little or no radial deflection of the rod during 
longitudinal movement through the tube. 

A still further aspect of the present invention 
provides an endoscopic surgical instrument having a handle 
assembly in which a first pivot point is provided for pivoting 
the movable handle about the stationary handle ar.d a second pivot 
point is provided which connects the movable rod member to the 
pivoting handle which allows for rotation of the second pivot 
point to prevent radial deflection of the rod during longitudinal 
movement. 

Yet another aspect of the present invention provides 
an endoscopic surgical instrument having electrocautery 
capabilities in which the connection port for an electrical jack 
member is out of the line of sight of the surgeon during use. 

Another aspect of the present invention provides an 
endoscopic surgical instrument having a rotatable body member and 
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jaw mechanism in which the rotation may be accomplished by the 
surgeon while using one hand. 

A further aspect of the present invention provides an 
5 endoscopic instrument particularly suited to grasp and securely 
hold a gallbladder. 

In yet another aspect of the present invention there 
is provided an endoscopic instrument ard a tool mechanism for use 
with that instrument which is particularly suited to grasp and 
10 securely hold lung tissue. 

Another aspect of the present invention provides an 
endoscopic surgical instrument having all the features above 
including a rotatable body assembly and jaw mechanism, 
electrocautery capabilities, and a rotatable pivot "point for 
15 connecting the inner rod to the pivot handle to prevent radial 
deflection of the rod during longitudinal movement. 
BRIEF DESCR TPTTOH OF THE DRAWINGS 

The foregoing objects and other features of the 
invention will become more readily apparent and may be understood 
20 by referring to the following detailed description of an 
illustrative embodiment of the endoscopic 
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surgical instrument, taXen in conjunction with the 
accompanying drawings, in which: 

Fig. 1 illustrates a perspective view of an 
endoscopic surgical instrument in partial cutaway according 
to the present invention;^ ^ ^ ^ f 
. a handle of -In endoscopic surgical instrument according to 
the present invention; 

Fig." 3 illustrates a side cutaway viev of an 
alternate embodiment of an endoscopic surgical instrument 
according to the present invention; 

Fig. 4 illustrates a side cutaway view 
alternate embodiment of an endoscopic surgical instrument 
wording .the cutaway view of a handle 

of a preferred embodiment of an endoscopic surgical 
instrument according to the present i^ion, " 

Fig. 6A shows a top cutaway view of the tool 
mechanism of an endoscopic surgical instrument according to 
□ the present invention; . 

Fig. 6B illustrates a side cutaway view of the 
tool mechanism of Fig. 6X of an endoscopic surgical 
instrument according to the present inV " ti0n ; ^ ef 

Fig. 7 illustrates an exploded perspective view 
15 an alternate tool mechanism of an endoscopic surgical 
instrument according to the present invention; 

Fig. 8A illustrates a plan view of the upper 
member of a dissector mechanism for use with an ^-°pic 
surgical instrument according to the present invention, 
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Fig. IB illustrates a plan view of a botto* member 
of a dissector mechanise for use with an endoscopic surgical 
instrument according to the present | ^-ticn; ^ ^ „ f 

Fig. 9 illustrates a partial cutaway 
the dissector mechanise of Figs. .A and 8B 
end of an endoscopic surgical instrument according to the 
resent invention; & ^ view of an upper 

B ember of a molded plastic grasper mechanism; 

Fig. 10B illustrates a plan view of a bot 

ne mber of a molded plastic ^^ieJZ a »ember of a 
Fig. IOC illustrates a side view or a 

i gresper meter constructed of Mt.ll 

pig. 10E lllu.tr.t.» e P>»n view « 
„ e „,er or e gr.sper .ecn.nis. -^^J?^ 

Fig. 11A illustrates a side view oz 
oeooer of ^endoscopic surgicei instrument eccor.ro, to 
10 present invention; _ cutaW ay view along 

— rr -trr. rs«k ~ - 

of e rot.tor *no* for use in en endoscopic soccer 
instrument of the present i"*" 1 ""' o£ the to t,t.bl. 

Fig. 12B illustrates e front view o 

" " "JI,^U iUU-tretes . side p.rtiei cut.wev view 
Of . ou.Un, me.oer for use in en endoscopic sor,i=.i 
instrument eccordin, to the present invention, 
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° C "n g »* illustrates s side view .« » pivot 

^U^tZT^ VU. .. - Pivot 
bushing o£ Fig. l*A; £ an open 

^\r=:r « ..s„t — 

wherein only one jaw member ^ ots} o£ the scisso r 

Fig. 15B illustrates a side view o 
mechanism of Fig. ISA in the ^J^™' cross _ se ction 

Fig. ISC illustrates a top iew i ^ ^ 

of the stationary Pivot pin of the sciss 
5 15B; ^cective view of an 

Fig . 16 illustr.ts. ^'"^0.1 instruct in 
.».r».t. csfcodimsnt of sn endoscope sut, 

!0 of the grasper mechanism of Fig. 16; ^ yUtf( 

section A-A of Fig. '19A; the grasper 

Fig.. 20 illustrates a side view * 

J ^4fh the embodiment shown in Figs. 
30 mechanism in accordance with the emo 
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19A . C; rig. 21 illustrates a plan view of the grasper 
mechanism shown in Fig. 20; 

rig. 12 illu.tr.te. . perspective view •«*»■ ■ 
endoscopic surgic.l instru.ent e.ployin, . peeping tool 
Techeniso Mr grespin, en, holding lun, tissue in eccordenc. 
vlU, tn. -^-^^ a „ 

,„spin, tool ..cnenisn ^ pU . o£ 

t h. upper gr'.spin, ce.her end e top plen view 0< tn. love, 
gr.spih, »e-ber, respectively, of the grespin, tool 
mechanism of Fig. 22. 

in vhich U^e sr^r—t . t the 

id.nticsl ele.ents, Fig. 1 si.plest lor., 

0 endoscopic surgic.l in.trc.ent 10. In its P ^ 
device co.pri.es . hendle na 
, st.tion.ry h.ndl. 1« end . pivoting 1 
,ro» the h.ndl. .sse.hi, is . tody portion 1» which 
Iprises en ooter tuhul.r ne^er » throe, »h - ^ 
» slidehl. inner rod neter a pesse* n c.e* 

outer tute 2 0 . secured t h. -t. ^ „ „ t 

r.;r. U* ... » -r >^ 

— .ove in ^J^^T^ >« * 
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,' jaw member 30A and" an upper jaw member 30B. The tool 

mechanism is connected to the body portion 18 at pivot point 
32 and moves in a reciprocating manner about pivot point 32 
through the provision. of linkage mechanism 34. Linkage 

5 mechanism 34 will be described in greater detail below. 

in use, as pivoting handle 16 pivots about pivot 
point 24 in relation to stationary handle 14, inner rod 22 
reciprocatingly slides within outer tube 20 in response to 
the push or Pull force at connection point 26. The function 

,0 of connection point 26 will be described in greater detail 

bel0W " As rod 22 slides' within tube 20, the linkage 
mechanism 34 is actuated to pivot jaw members 30A and 30B 
about pivot point 32 to open and close the members. Jaw 
15 members 30A and 30B may comprise scissors, dissecting Daws, 
or a grasping mechanism, or any other tool mechanism 
required for specific surgical procedures. 

As best seen in Fig. 2, pivoting handle 16 is . 
provided with a pair of stop members 36A and 36B which 
20 cooperate with boss members 38A and 38B, respectively, to 
limit the rotational movement about pivot point 24 of the 
pivoting handle 16. The stop members are positioned on 
opposite sides of pivot point 24 so that when pivoting 
handle 16 is moved away from stationary handle 14, proximal 
25 stop 36A contacts boss 38A to limit the actual rotation of 
handle 16. When handle 16 is moved towards handle 14, 
distal stop 36B contacts boss 383 to limit the rotation of 
handle 16 in that direction. The stop members are provided 
to prevent the application of excessive forces on the tool 
30 mechanism during opening and closing of the surgical 

instrument. In this manner, the possibility of damage or 
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, destruction of the' tool mechanism i« greatly reduced or 
eliminated. 

Turning now to Fig. 3, Fig. 3 illustrates a first 
alternate embodiment 10A of the endoscopic surgical 
5 instrument of the present invention. Instrument 10A xs 
similar to instrument 10 except for the provision of an 
electrocautery connection to allow for cauter ization of ^ 
tissue at the surgical site during the surgical procedure 
Stationary handle 14 is provided with a connection port 4 
!0 for the reception of an electrical jacK member (not shown) 
for providing the necessary current to the tool. A leaf 
spring 44 electrically connects port „ with out. : tube 
B Lber 20 which carries the electric current to the tool 
onanism at the surgical site . .he - f spring ^U- 
15 with a connection member 4 6 at the port 4 2 ana 

aember 48 at the outer tube. The conne h 
essentially rely on the resiliency of -the 
comprises the leaf spring, hut of course may be any 
conventional electrical connection. ^, A . th „ outer 

20 As the electrical charge is applied to the outer 

tube, it conducts along the outer tube to the tool 
mechanism, which in this instance is preferab y . scissor 
device 50 or other tool mechanism such as cautery hoofcs 
forceps, or the li*e. In order to protect the surgeon who 

an insulation member 40 is provided on outer tube , « , the 
30 insulation member preferably consisting of heat shrink 
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, tubing. Heat shrink tubing 40 passes into stationary handle 
14 to prevent the possibility of electric shock. 

While connection port 42 is shown as being 
attached to stationary handle 14 at the finger grip it i. 
5 also contemplated to position the connection port on to of 
the handle as shown and described below in relation to Fig. 
5 The positioning of the connection port in the present 
invention is such so as to provide the surgeon with an 
unobstructed line of sight down body member l. to view the 
10 surgical site at the tool mechanism 28. 

Fig. 4 illustrates a preferred embodiment of the 
invention, in which the instrument 10B is provided with the 
electrocautery feature as veil as having P^ 1 ' 1 ™ 
statable body portion 18. As seen in Fig. 4, a slot 54 is 
15 provided in stationary handle member 14 which P*"" 

completely through the handle member. Positioned -thin the 
sl ot 54 is a rotatable knob 52 which is fixedly secured to 
outer tube 20 through the provision of a bushing member 56. 
The rotatable knob 52 and bushing member 56 will be 
20 described in greater detail below. 

Also as best seen in Fig. 4, inner rod member 22 
is connected to- pivoting handle 16 through the Pulsion of 
a rotational bushing 58. Bushing 58 pivots during movement 
of pivoting handle 16 so that as rod member 22 is 
25 reciprocated within tube 20, the bushing member 58 rotates 
to ninimize or eliminate any radial movement of rod 22, to 
insure that rod 22 moves in a longitudinal direction only. 
This alleviates excessive torquing forces on rod member 
as well as unwanted excessive forces at the connection point 
30 26 to prevent damage to the handle or the inner rod member 
22. Another feature provided by this rotational bushing 
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, „^r „, is tW » ,r«.tl y ra^cin, or ali.in.tino r.ai.i 

.li.inatino the racial — ^a rational 
instru-ent is ,r.atly d.t.11 *.!«• 

„, the present invention. As dearly seen in this vi . 

pi vot point » so tnat oorin, opening £ *-« ^ 
nanole assent!,, proline! stop r » * »» 

' to. limit rotation of pivoting hand. 1« ««•» 
stationary nanol. * « - - . < « „, to 

» each otn.r, stop .enter B n »U ^ ^ 

limit rotation in that direction. var ious 
64B may be utilize* to position the ^"^.^ of 
locations curing the opening ^^^^ forces 
course allows for the application of vario . 
25 on the tool mechanism at the distal end . th !»■ 
Handle x«X is provided v,t a s t * 
accepts the rotatable Knob «. Xn ^^^.^ 
shaped boss structure 57 is provided in the h 
will accept the corresponding polygonal shape of 
30 Berob er 5, .hen the instrument is construct d Th 
cooperation between structure 57 and bushing 
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eons.„u.ntly :4 ? he Station.! path. Tha 
.echanis,. at various points alon, equivalent 
„u»ber o, £ a=es prs.ent.d *«' l ^f^.««^ o« 
; to the number of faces on the polygo 

...b.r »* ^ S "^ d ' /"..n portion ll. P«t 
0 e*is of the instrument [or».d by the y P ^ 

60 i, preferably P^"7-Y t " s : % position, is 

the lon,itudin.l axis, and in its no. P ^ 

" runs'" "n - ^itodinsi a,is of 
■»"*° n * "Tto v!s» ths P.oc.o»r= at the sur,i=.l sits. 
,5 th e instrus.n ' » £ ^ „.„ b „ „,„„<,„ hoi. 61. 

Port 60 accepts an .lKBioi J . hrou . h the provision 

uhi eh consists of, for exe.ple. > -disser.. c anis^^ ^ 
including scissor blades 72 and 74 In th ^ 
housin, .e.ber 66 is ett.ob.d to ester tobe 7.0 

30 nec hanis» to open and close, as best seen xn Figs. 
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AS also shown in Fig. 6A. stiffening members 75 
aay he provided on scissor blades 72 and 74 which reinforce 
"a blades and add strength to the blades St ^ 
Del abers 75 allow for a very thin construction f or blades 
and 74, particularly at the '^-^^^ 
members 75 may comprise a detent or towards ' 

whose addition to blades 72 and 74 bias the hi 
each otber to enhance the shearing function o - 
As the blades are made thinner, the . r« 11 

material, ^««^ ^'^^ \f stiffening 

B etal, tends to decrease and the pr o>»lo 
members 75 urges the blades 72 and 74 towa 

Bai ntainthe efficiency of the ^^^.IVLllt 

are shown in the open position ^ ^ ^^Z le 
(not shown) are in the open position, i.e., P 
, i« is moved away from stationary handle 14 

As the handles move, inner rod member 22 s 
through outer tube 20 towards Jaw >£^£ £ ^ 
Fig. «B. scissor blades 72 and 74 are pr ^ 
slot s 76 and 73 which slots aece a ™ ^ post 
5 is attached to inner rod 22 Mr 72 and 

80 slides within cam slots 76 and 78 P 
74 abo ut stationary pivot pin 63 to open d lose ^ 
blades. When the blades open, the tail e 
paS s through slot 70 in housing member 66 
JO blades to open. 
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5 to draw the blades closed iUustrateS an exploded 

— ^ T^Il^to device which may comprise 

10 closing of the dissector members. In 

housing member 66 U ~ :: - 82 ^ 84 arfi ith 

. cam slot arran g ement .tail- to the device ill- - 
Fig . „. Cam slot 86 is provided on^ppe 
15- 82, and cam slot 88 is provided on lower d ^ 
84. In this embodiment, inner rod 22 is pos 
outer tube 20, while dissector meters 82 and 84 are 
pivotal secured to outer tube " * "V, 1 ™. \Lured 
which passes through hole 69 in tube 20. Kod 22 is 
20 to the cam slot arrangement ~ ^ 
post member 90. As rod der 2 . i *1 id ^ ^ 

tube 20, bearing post 90 slides in cam slots 
pivot the dissector members about pivot point 68 to op 
Lmbers, and when the rod member 22 is slid away 
25 aissector mechanism, post 90 slides in cam -lot * -d 
away from the dissector mechanism to draw the dissector 
members 32 and 84 into a closed position, as best seen in 

Fig ' ^ A s also seen in Fig. 9, as the jaws 
30 di stal tips of the jaw members 82 and 84 contact 

before the ends nearest the pivot point contact each other. 
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than 6» is maintained at this point, and 

include s.rretions 9. «u* «• » ov.rl.pplw 
teerin, tiss». dorin, ' »» -rittts « end .. « 

,0 projections M end . °" „ ope „ „ d elo se 

formed, olloo the dissector > „ecio? betoe.n 
vitnout int.rrerin, vlth «* • «* projections 

projections 9. is 1.-^ J «£ projectio „ s ... 

,6, such thot projection. 94 t ^ pr ojections 

20 endoscopic surgical instrument o th P ^ ^ 

Figs . 10A and "•^^J.'^S^^tion. 104 
ambers 100 and 102 vh.ch are P" tissue . In the 

to facilitate the grasping and holding o ^ ^ 

embodiment shown in Figs. 10X and 11 , * * UJ> 

25 and 102 are preferably ^^.^ l06 . As best 
vhich is integrally .-o«- abou t pr o e ct ^ 
seen in Fig- 10C, a post ^"/^ Ejection 106 is 
the meters 100 and 102 are molded P 3 ^ ^ 

pr0 vided with cam slot "•^^J 1 ; 1 ..^ similar to 
30 grasping mechanism may be opera ...d 
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a ,v, Q ve in connection with the 
that previously descried abov In 
scissor mechanism and the ^^^^ tne grasp ing 

Fi gs. 10D and IDE whcre the entire 

mechanism of rigs. -th««^ » C . -t .. lf 
mechanism is constructed of metal . projections and 
titanium, cast aluminum or the li • described ab ove 

114 cooperate in a -nner si 1* eM 112 ar , spaced 
for the dissector device, vhere P 3 ions 114 so 

grea ter than the ™ p ^ ^ ^o'ections 112 during 
that projections 114 P as devic e. 
opening and closing of the .rasping dev ^ 

Turning now to Figs. 12 *nd 13, ^ 
iUus trated the rotatable Xno* , » and ^ portion 

which are used in «^^rUh«i-. -tatable 
to rotate the body ^^Y^'r provided with ridges 116 to 
*nob 52 is Preferably ^ geon , . thumb * 

.llow for easy manipulation by th •«« fl 
fing ers. ratable Xnob 52 is member 56 to 
includes a P".^ »« ufc.tr*.. the bushing .ember 
pas s therethrough. Fig- ill . fc ^ 

as having a polygonal cross- t on,^ coeperate ^ 
provided with a series of face bushin g extends 

Lees 125 on the rotable bushing The* ^ f&ces ^ 

outwardly from rotatable *nob 52 see g ^ ^ ^ ^ 

cooperate with boss struc-e 7 ^ pQsition the 

incremental rotation of the body p rotational axis, 

tool mechanism at various points along ^ 
Fig . 13B best illustrates boss memb r 1 ^ ^ ^ 

connection and securement of the bu g^ ^ ^ ^ & ^ 
30 boss 124 fits into a groove or slo 

bushing and rotatable Xnob to outer tube 
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contemplated that bushing 56 and rotatable knob 52 are 
constructed as a single integral unit. Knob 52 and bushing 
56 are preferably constructed of plastic, so that insulation 
is provided during use of the electrocautery feature. 

The positioning of the rotatable knob on the 
stationary handle allows the surgeon to use the endoscopic 
surgical instrument 10B with one hand, so that as the 
surgeon is holding the device ha may rotate the knob with 
his thumb while keeping his other hand free to control the 
surgical procedure. 

As the knob is rotated, the outer tube is rotated 
which in turn rotates pivot point 68, which consequently 
rotates the tool mechanism. Rotation of the tool mechanism 
causes rotation of the inner rod 22, which is accomplished 
within pivot bushing 58. Pivot bushing 53 is best 
illustrated in Figs. 14A and 14B and comprises a pair of 
discs 128 each having a post member 130 and a hole 132 
formed therein for interengaging the discs with each other. 
Groove 134 is provided with a notch portion 136 which 
) accepts the end of rod member 22 which is formed with a 

corresponding notch. This notch secures rod 22 in place for 
longitudinal movement, while at the same time allowing for 
rotational movement. As stated above, as handle member 16 
pivots, bushing 58 rotates to greatly reduce or eliminate 
5 radial deflection of the rod member within the tube This 
alleviates the torquing forces on the rod and minimizes 
damage to the device after extended use. 

Figs. ISA and 15B illustrate a further embodiment 
of the tool mechanism in accordance with the present 
*0 invention. 
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Stationary scissors blade 140 is attached to 
n ovable scissors blade 142 .bout transverse stationary pivot 
pin 144. This transverse pin 144 is attached to housing 
Her 66 through radial hole 67 as discussed above^see 

and HBl The present scissors embodiment 
ru/e^The^g motion of blades 140 and 14, in order to 
separate tissue. Arcuate cutting surfaces "« ^ ^ . 
respectively, are formed on opposed ^ tiC *V Jt at e t*e ' 
distal ends of blades 140 and 142 to better facilitate the 

Hrin cutting action. - a particularly advantageous 
embodiment, a spring washer 150, see Kg. ISC i 
to urge movable blade 142 against stationary blade 140. The 
urging force providing a better cutting action as the blades 
140 and 142 shear against each other. . 
; A transverse bearing post 152 is attached to inner 

rod 22 and adapted for reciprocal longitudinal motior , v thin 
outer tube 20. A longitudinal slot 154 is provi ded in a 
proximal end of stationary blade 140 in an area P"*^ * 
and in longitudinal alignment with '"-verse pivot P in .144. 
0 Bearing post 152 interfits with slot 154 for longitu inal 
action therein and serves to prevent pivotal motion of blade 

140 about pivot pin 144. „„„vi™al 
An arcuate cam slot 156 is provided in a proximal 
end of movable blade 142 in an area proximal to transverse 

15 pivot pin 144. Bearing post 152 interfits within arcuate 

cam slot 156 and serves to translate the longitudinal motion 
of inner rod 22 relative to outer tube 20 into pivotal 
motion of blade 142 about pivot pin 144. Thus, in the 
embodiment shown in Figs. .ISA and 15B, as transverse bear 

30 post 15 2 moves distally from its proximal position, blade 
142 is cammed open relative to blade 140 which remains in 
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the s,.e iongitndin.! Pion. os rod » '""-^.d. 
ptocU.1 »otlon o£ rod 22 coses oeor post 152 
142 to e elo.ed position os shov. in Fig. 15B- 

This ort.ooi.ont is directed to o shooting scissors 
S ..ononis., hoo.v.r, other ..ch.nis.s such OS 

ei.Uor* Si»d Pi.=. oi tissue or „ . „„„ ul . 

i„stro.ont .»y inotod, . housing «-« « « :. 

elt.rn.tiv.iy. the hoosin, ..-.or" « 

cescrined oorlior in connootion ylth other ^ 

the devices previously i 11 "^***" and lower grasp ing 

are provided on upper graspxng J.. « « ^ 
ja w 164, respectively. Inner rod 22 is p tably 
outer tuhe 20, -lie oraspin, 2 ad - ^ 

30 seC ured to the distal end of Put" tub ^ ^ ^ 

pin 68 vhich passes through hole 69 in tu 
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secur ed at the distal end to the ^^Tt - 
through the provision of hearing £* ~ ^ 
- Be »ber 22 slides f "^ot the grasping jaws 
reo ves in ca» slots 166 and II to P 

about pivot point 63 to £ ^ . closed posi tion. 

draws the grasping Daws 162 and 16 ^ ^ 

The included angle forced * ab out 60 and 

. instant is assembled is P^«££ opening between 

ab0 «t SO- to provide an JUing the . 

the jaws when separated, Jjt^ extend beyond th e 

distance which the projections 174 an 

shaft when the jaws are ""^op"^' ^ ^ jaw 

As the jaws close, the distal tip ^ 

.e^ers l« and 16, ^7^^^... *n angle 
, ends nearest the pivot point contact e naintaine d 

-f l«.th«^«V rt 7 f r^ B l^r«Ur...iv. 
at the point or initial contact to allow 

application of pressure at the 3 aws ^ ja v flares 

As b est seen ,n ,s - ^ ^ 

0 in a transverse direct on at its Qf 
grasping and holding tissue The inner serrations 
the distal ends of jasper jaw 162 1 ^ 
1M for securely grasp ng ti ss d ^ 
procedure. Opening 177 i. pro ^ tQ 

25 162, 164 to allow a portion of th t ^ 

protrude through the jaws, if nec ""^' the tissue . 

facilitate atraumatic grasping an ° J^cture, 

opening 177 also allows fluid within the i- 
e.g., gallbladder to exude ^ - * ^ J ^ 
30 repositioned within or remove the e opening alon g 

cannula. While shown as a single, elong 
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described ,r.sp.r .nd ^»"«« f * * £ nc . te tve.n 

pactions »• «e sp.c.d ,r. « th n the . 

deVi "' st.tiU.in, »..n. -ch .. . torsion sprin, (not 

V ... n.rticol.rly .vifo £or ^r.sping «nd 
,„sp.r .ech.nts. p.rtlcnl.r y £roi> , 

,«dr.l, holdin, tls,". « Ih „V spl „ g Jeos 

r .nr.— — ». - — .. 
- — - £ srari ». r rrr>r ■ 

c„ slot .rx.n„...nt si.il" to th. » „, 

illostr.t.d vith th. -'\f 6 " P r "/p. iv.1V on 

e.ch h.ve on!, on. Paction » ^ - »^ ltto „. lly . „ 
25 ohich =.» slots 1S6 end IB. «. tot. ^ in 

t.st s..n in ri 9 s. 1- «- »< ; i ' 1 t C ;" pe " te Ln th. J.os 
„ch promotion 1», » "» » ^ o£ rod „. 

- "-"irtCto":: s!°: 9 r.nd ... - r < 

,., , 84 are provided with 

30 o£ grasping 3 avs 1.2 and P „ f the 

interdigitating, rounded teeth 
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angl e S of «- *..* - rii^s «• jw : 

bet ween the teeth will he advan tageously 
The pitch of the sides of th ^» fx J M iBagin ary line 

range between about 10- and .bout 45 ^ 

normal to the gripping surface of the J ^ ^ 

passing through the apex of the tooth ^ ^ 
pitch of the teeth ranges from about 
provide B axi»u». gripping strength- 

The teeth ». in the enboa- en of^g _ 

are rounded to prevent trauma to the tis ^ ^ 
Th e teeth on ^P^^;^ the teeth are also 
grasping jaw 184 and the valleys 

rounded. Thus the teeth on the gras in ^ ^ 

m esh and directly interf it one toot h may 

position as best seen in Fig. 2 • ^ forroeQ 

^ ^corners and edges of the 
3 and 184 may also be rounded to prevent damage t 

being gripped or graspin g members 132 

Opening 197 is provid ^ jaw 

:5 grasping and secure holding of the «■ ^ ^ iUustrate d 
Turning now to Figs. 22 ""' £acilita te S the 
,» endoscopic lung ^ V n endoscopic 

grasping and holding of lung ^ u ^ & 

surgical procedure. Instrument 300 handle 3Q4 

30 hand le assembly 302 which includes a statio >J ' ^ 
and a movable handle 306. However, it is conte p 
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' , ftfi MV be movable if desired. Secured 
both bandies 304 and 30 may be ^ . ncludes 

to handle assembly 302 is a / rod BeBbe r (not 

shown) reciprocatingly slide in r P to that 

BO vable handle 306. Body assembly Body asse mbly 
described above in reference to Ti gS - 

303 terminates in tool^ mechan^ „ > » ^ & ^ 

Handle assembly 302 ^ tool 

k nob 318 for rotating body asse5ab £ ratchct mechanism 

, nanism 310 at a opening and 

320 may also be provided for » ly th e tool 
closing the handle assembly 30 . assembly 

B echanism 310. Ratchet mecha-s 320 ^ ^ ^ 

302 are disclosed in copen dm PP U ^ ; 
15 765,993, filed September 26, 199 

herein by reference. comorise s a lung grasping or 

T ool mechanism 310 compris holding so£t 

damping mechanism for gripping « ^ 310 

an d delicate tissue such as ' tlnflly movable jaw 

20 essentially comprises a pair o r r P ^ 

— » in---g firs, jaw ember^^ ^ 
316 . Tool mechanism 310 » 

pi vot pin 312 in a grasp ing and holding .« 

in order to facxliw roelttb ers 314 and 316 

„.,. > »«.»- trUnonl" or.ppi" ' „ iUi „ter,. «cn 

pre£ .r.01v »« • «»» Mt "" n " ttio „ 3 22 vhicn inclnO.. . 
j„ .e.ner includes . ^ , c eo»o..W pivot 

cm slot »« — ' plVOt f ,!! » Pi-t Wles » .r. in 
» pin », xt is ««« - 

alignment and cam slots 324 
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r"^;-:::;::-.n i5 »• 

seen in Fig. 25, eatu j uh i c h corresponds in 

substantially triangular ort ion. 
shape to the triangular shape of the griPP y 
opening 33, allows the soft t : ssue ; P thr^ 
.ember to prevent damage to the «™ ings 3 34 

facilitate atraumatic grasping of the tiss P ^ 

> TO ay be provided on one or both of the ,aw aeab 

to prevent crushing of the tissue between the ,.«^ 
to facilitate grasping by receiving a 
therein. Also facilitating the secure grasping 
tissue is the provision of a pluralit 23 and 24< 

:0 of the jaw Beyers 31< and 316. As ... ^ F 9 and 

the ribs »eet and »esh at the gripP ng ^°^ 3 t ; aB . ltloB 
further extend partially along the length of the tr 
bod y portion 3 2 S to further provide for ^ ^ 

tissue. Kibs 3 32 »ay also abut ^//f^, £set £ron 
2S Saws close. Transition body portions 328 are o 

raping portion 330 such that ^£^1 «U 
transition body portion 328 are essentially par 

°" Set Pla re' endoscopic surgical instruct of the present 
30 invention is a compact, lightweight and easy co use 

instrument incorporating »any features required during 
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os e the ihstruoent with one head thus «^ S 
t „ other purpose durin, ^"uedv.ntloes — 
instruuent overco.es .SW .<"* „ ec ision ii.stru.ent 

uit h prior ot ™^JZ "to L-cture. «hUe 
which is ess, to hsodi. en si.P ^ „ itl> 

tM i—ti- « LLts. it « 

reference to the preferred various 

«und.r.to64 ,y those »a4e therein without 

, edifications in for. and detai y invention . 

departing fron the scope and s * irlt suggeS ted above, 
AcC ordin g ly, a b considerll Vithin the 
but not limited thereto, are to toe 
scope of the invention. 
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• ™ ENT to» IN VIKICH W EXCLUSIVE 
THE E»BOOX»E»TE , OE ™ ■„ FOLLOWS: 

PROPERTY OR "J^o^ endoscopic .crcic.L 

1. A tool mechanism ^ Be mbers in 

instruct, ..1. •«7 D 1 »^C y »— "* 

opposing r.l«i.n r.ciprocrt 1„ y = „, : 

Sl0t! . .ooy portion ot.n.in, «. «" — ^ 
portion; and. „ M ndinq «» " id ^ 

said gripping Portion includes ^ns £o 

15 of tissue. •«„ according to claim .2. «h«*in 

3 . A tool mechanism a" 0 *"^ thrQUgh said 

said enhancing means comprises P 

25 positioned perpendicular to 

surrounding^ said opening. ding to claim 1, 

a tool mecha: s « or g^ ^ 
vherein said pair of members of sal 
other at said tissue gripping Portion. 
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7 x tool mechanism according to claim 4, wherein 
said tissue" pippin, Portion of each of said members ■ contact 
each other at ^^^^ accerding to claim wherein 

contact each other at saia 

\ ^ <n a first plane from said casing 
said body portion extends in n j ^ a second 

, portion and said tissue ^»^"?£ t plane and said 
plane from said body portion, said fir P 

from said handle assembly and i . r 
reciprocating slidable within » ^ and 

response to movenent of said handle &fc a distal 

a tissue gripping mechanism positi 
» end of said housing assembly including a ^ 

" SeBbly; wherein each of said ^ members f"^^. 

'•■-"•"?:=irr~ 

a plurality of ribs on each . nstrUBent according 

12. An endoscopic surgical in ^ cojnpr ises 
to claim 10, wherein said gripping enhancing means 
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v. i-.nti.UY triangular shape within 
, an opening having a subst ntiaUy & my of 

said triangular shaped gripping portio 

ribs surrounding said opening. _ lnBtru »« n t according 
13 . ^ e«c ^ t other vhen said 

5 to claim 12, wherein said rios 

jaw members are closed. instrument according 

I clii . ZJXttZX-* - - - 

said jaw members . s , jrgical ins tru»ent according 

provide for incremental positioning 
,5 between open and cal instrument having a 

16. An endoscopic extend ing at a first 

h andle mechanism, a -using assemb ly ^ 
end from said handle mechanism, sai ^ 
including an inner rod r^^ 1 ^. ^ and a 
20 tube in response to movement o sa * M ,^ ly at a 

ja w mechanism extending .fro. « * 
second end and being movable between P ^ ^ 

positions in response to movement of 

jaw »echanism r prising: e ^ „ed 
relation, said gripping members having a generally 
triangular shape and including means 

e£ tisSU e ther ebetween according . claim 
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FIG. 10b 



108 io«l ^6 



100 FIG. 10d. 
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